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In Skellefteå County Hospital, which serves the
Norsjö municipality, approximately twice as many patients
underwent surgery for AAA than expected from the pop-
ulation in the catchment area.5,6 Many of these patients
came from Norsjö, and a high prevalence of AAA was
therefore suspected. The aim of this investigation was to
study the prevalence of AAA in the Norsjö municipality
and to analyze the influence of different diagnostic criteria
on prevalence.
SUBJECTS AND METHODS
All men and women aged 65 to 75 years in the Norsjö
municipality were invited to take part in an ultrasono-
graphic scanning (US) examination at the local health cen-
ter. On January 1, 1999, 555 inhabitants of the Norsjö
municipality were 65 to 75 years of age (11.6% of the total
population of 4804).
Abdominal aortic investigation was carried out with an
Acuson 128/10 instrument with a linear 4-, 3.5-, or 2.5-
MHz transducer or a convex 5- or 3.5-MHz transducer.
All US examinations were performed by the same experi-
enced radiologist. The maximum anteroposterior (AP),
transverse, and (when larger) oblique diameters were mea-
sured. No attempt was made to obtain the suprarenal
diameter with US, because such measurements were con-
sidered to be unreliable. The subjects fasted for 4 hours
before examination.
All findings were evaluated clinically by a vascular sur-
geon to discern operability and the need for follow-up.
Northern Sweden has the highest mortality rate from
cardiovascular disease in Sweden.1,2 The Norsjö municipal-
ity, situated in the inland part of the Västerbotten province
in northern Sweden, was found to have a higher mortality
rate from cardiovascular disease than Västerbotten as 
a whole.3
Compared with other industrialized societies, the
population in northern Sweden has higher serum choles-
terol levels, lower high-density lipoprotein levels in men,
and intermediate blood pressure levels. The prevalence of
cigarette smoking in men is relatively low, but other
types of tobacco consumption (such as snuffing) are
common. Marked obesity is less prevalent than in other
communities.4
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Purpose: We studied the prevalence of abdominal aortic aneurysm (AAA) in a population with high incidences of car-
diovascular diseases and analyzed how the prevalence varies according to methodology and criteria.
Methods: All men and women aged 65 to 75 years who lived in the Norsjö municipality in northern Sweden were invited
to undergo an ultrasound scanning (US) examination. Those with an aortic diameter of 28 mm or more or with poor
visibility on US were examined with computed tomography scanning (CT). Various recommended AAA definitions,
two diagnostic methods (US and CT), and two diameters (maximum and anteroposterior) were analyzed.
Results: Of 555 people invited to participate in the study, 504 accepted (248 men and 256 women; 91%). Eight sub-
jects had undergone surgery for an AAA. Ninety-two subjects underwent CT. The mean maximum infrarenal aortic
diameter was 24.6 mm (by means of US). Depending on diagnostic criteria, the AAA prevalence was 3.6% to 16.9% in
men and 0.8% to 9.4% in women. Depending on which previous study was used as a comparison and the definition of
AAA and diagnostic technique used, the prevalence in this study was 1.3 to 4.0 times higher for men and 2.0 to 5.8
times higher for women.
Conclusion: In a region in which residents have a high risk for cardiovascular disease, we found the highest prevalence
of AAA ever reported within a population. The prevalence highly depends on methodology and diagnostic criteria, with
a 10-fold variation. Detailed defined criteria are necessary to permit comparisons between studies: the number of indi-
viduals who have undergone surgery for AAA and whether they are included, the prevalence in 5- and 10-year age inter-
vals, attendance rate, visibility, which diameter(s) is measured, and the prevalences with as many as possible of the four
described definitions of AAA. The etiology of the high prevalence of AAA in this population needs to be investigated
further. (J Vasc Surg 2001;34:229-35.)
Subjects in whom the abdominal aorta could not be visu-
alized with US and in whom the maximum aortic diame-
ter was 28 mm or more were offered an evaluation with
computed tomography scanning (CT).
The CT was carried out at Skellefteå County Hospital
with a General Electric High Speed machine. Helical CT
was performed with 10-mm slices at a 7.5-mm increment
(space) from the xiphoid process to the aortic bifurcation.
No intravenous contrast was administered. Suprarenal and
infrarenal maximum AP and transverse diameters were
measured. The images were stored on an optical disc from
which the readings were done afterward on a workstation
(Advantage Windows; General Electric, Milwaukee, Wis).
All readings were done by a single experienced radiologist
who was blinded to the US results.
Four different methods were used as a means of defin-
ing an area of aortic dilatation as an aneurysm (Table I). A
nomogram for prediction of the normal aortic diameter by
means of age, sex, and body surface area (BSA) was used.7
The BSA was calculated by means of Du Bois’s formula
(body surface area, cm2 = weight(0.425), kg × height(0.725),
cm × 71.84). The prevalence of disease was calculated for
US and CT with both maximum diameter and maximum
anteroposterior diameter.
Statistical evaluation of the data was carried out with a
computer software package (SPSS PC version 8.0; SPSS,
Inc, Chicago, Ill). Ninety-five percent CIs were calculated
for prevalences. Differences in diagnosing AAA among
definitions, techniques, and measuring sites were tested by
means of the McNemar χ2 test. This is a nonparametric
test with the χ2 distribution. The analyses were done at an
individual level with a four-cell crosstable. Adjustments for
multiple comparisons were made, and a P value less than
.001 was considered to be significant. The SD was calcu-
lated for the mean diameter. The study was approved by
the Ethics Committee of Umeå University.
RESULTS
Of the 555 individuals invited to participate, 506
accepted. One man had undergone aortic surgery for
occlusive disease with a prosthetic graft and was excluded,
giving an attendance rate of 91%. One woman was
excluded because there was no visibility with US and she
did not attend the CT evaluation. The remaining 504 sub-
jects (248 men and 256 women) had a median age of 70
years. Seven men and one woman had already undergone
surgery for an infrarenal AAA (2.8% of men and 0.4% of
women), two men because of rupture and the others for
an AAA larger than 50 mm. Because all aneurysms with a
diameter 50 mm or more met the criteria of the four def-
initions used, these AAAs were included in the prevalence
regardless of definition. Furthermore, all were considered
to have a normal suprarenal aortic diameter at surgery.
Successful imaging of the infrarenal aorta was achieved in
95.8% with US. The radiologist was asked to make a note
when there were some visibility problems. In 6.5% of sub-
jects (in addition to the 4.2% with no visibility), there was
some problem because of excessive bowel gas or adiposity,
and almost half of these were judged to have an aortic
diameter of 30 mm or more, which could not be con-
firmed by means of a CT scan.
Ninety-four subjects were invited to undergo a CT
examination (21 because of no visibility, 63 because of an
aortic diameter 28 mm or more, and 10 as part of an ini-
tial pilot study [performed to validate the US examina-
tions]). One woman in whom the aorta could not be
visualized changed residency, and one man with an aortic
diameter of 30 mm as measured by means of US did not
accept further examination. The attendance rate for the
CT evaluation was 98%; for the combined US and CT
evaluation, the attendance rate was 89%.
The mean maximum infrarenal aortic diameter mea-
sured by means of US was 24.6 mm (SD, 6.2 mm), and
when excluding those subjects with a maximum infrarenal
aortic diameter of 30 mm or more, it was 23.3 mm (SD,
3.1 mm; Figure).
JOURNAL OF VASCULAR SURGERY
230 Wanhainen et al August 2001
Table I. Definitions of infrarenal AAA (based on Moher
et al48)
No. Author Definition
1 McGregor et al44 Aortic diameter ≥ 30 mm
2 Sterpetti et al47* Aortic diameter ≥ 1.5 × suprarenal
aortic diameter
3 Collin et al9 Aortic diameter ≥ 40 mm or infrarenal
aortic diameter exceeding suprarenal
aortic diameter by at least 0.5 cm
4 ISCVS/SVS45 Aortic diameter ≥ 1.5 × normal 
infrarenal diameter, predicted from 
a nomogram7
*Moher used Sterpetti’s conclusion, that the ratio between the infrarenal
diameter and the suprarenal diameter was the most important factor for
expansion, and named this definition after him.
ISCVS/SVS, International Society for Cardiovascular Surgery/Society for
Vascular Surgery.
Distribution of aortic diameter determined by means of US in
475 men and women.
Prevalence in men according to the four different
definitions
1. Thirty-five AAAs (defined as a maximum infrarenal
aortic diameter ≥ 30 mm) were found by means of the
US scanning. Including those subjects who had
undergone surgery, a prevalence of 16.9% (35 +
7/248) was found. One man with an AAA (30 mm)
found by means of US chose not to participate in the
CT evaluation. In 10 of the cases in which the aortic
diameter was found to be 30 mm or more by means of
US, that diameter could not be confirmed with CT (9
had a diameter of exactly 30 mm at US and in 6 of
these there were difficulties in getting a good image
because of obesity or excessive bowel gas), and 3 aor-
tas were found to have a diameter of 30 mm or more
with CT but not with US.
2. Ten AAAs with a maximum diameter exceeding the
suprarenal aortic diameter by at least 50% were found.
The prevalence, including subjects who had under-
gone surgery, was 6.9% (10 + 7/247). The largest
aorta not found to be an AAA according to this defi-
nition was 43.0 mm (suprarenal diameter, 29 mm). Of
the aortas not defined as having an AAA according to
this definition but with a maximum infrarenal diame-
ter of 30 mm or more, three had a suprarenal diame-
ter exceeding 30 mm.
3. A maximum infrarenal diameter of 40 mm or more or
an infrarenal diameter exceeding suprarenal aortic
diameter by at least 0.5 cm was seen in 19 men.
Twelve aortas had a diameter of at least 40 mm, and
one aorta had a diameter less than 30 mm (28 mm).
In all subjects, the infrarenal aortic diameter exceeded
the suprarenal aortic diameter by at least 0.5 cm.
Including those subjects who had undergone surgery,
the prevalence was 10.5% (19 + 7/247).
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4. By means of the definition of an AAA as a maximum
diameter of 1.5 times or more normal infrarenal aortic
diameter (predicted from a normogram7), the preva-
lence was 12.9% (25 + 7/248). All of the subjects had
a maximum infrarenal aortic diameter of 30 mm or
more by means of US, but eight men with an
infrarenal aortic diameter of 30 mm or more did not
have an AAA (largest, 31 mm). One man who had an
infrarenal aortic diameter less than 30 mm at CT had,
according to this definition, an AAA (29 mm).
Prevalences of AAA according to the various defini-
tions of AAA and different diagnostic techniques, includ-
ing those subjects who had undergone surgery, are shown
in Table II.
There was a statistically significant difference in diag-
nosing AAAs between definitions 2 and 1 and between
definitions 2 and 4 (P < .001). When adjusted for multi-
ple comparisons, no significant difference was found
between definitions 2 and 3 (P = .002-.008). Definition 3
differed significantly from definition 1. The differences
between measuring site (maximum or AP diameter) or
technique (US or CT) were not significant.
Most (70%) of the AAAs (defined as maximum
infrarenal aortic diameter ≥ 30 mm) were found among sub-
jects 70 years or older. The prevalence among those 70 to
74 years was 22.0% with US and 19.7% with CT. Prevalences
of AAAs in relation to age are shown in Table III.
Prevalence in women according to the four differ-
ent definitions
1. In women, eight AAAs (defined as maximum infra-
renal aortic diameter ≥ 30 mm) were found with the
US scanning. Including the one woman who had
undergone surgery, the prevalence was 3.5% (8 +
1/256). In two of the women who had aortas found
by means of US to have a diameter of 30 mm or more,
Table II. Prevalence of AAA according to different definitions of AAA and different diagnostic techniques, including
subjects who had undergone surgery (7 men and 1 woman) 
Definition 1 2 3 4 5 6 7 8 9 10 11 12
Men 16.9 16.1 14.2 13.8 6.9 6.5 10.5 10.1 12.9 12.9 4.8 5.3
95% CI 12.0-22.0 12.0-21.0 9.8-18.0 9.4-18.0 3.7-10.0 3.7-9.5 6.6-14.0 6.3-14.0 6.0-13.0 6.0-13.0 2.2-7.5 2.5-8.0
n 42 40 35 34 17 16 26 25 32 32 12 13
Women 3.5 3.1 3.1 2.3 1.2 1.2 2.3 2.7 9.8 9.8 0.4 0.4
95% CI 2.0-6.3 1.7-5.8 1.7-5.8 1.2-4.8 0.5-3.1 0.5-3.1 1.2-4.8 1.5-5.3 6.9-14.0 6.9-14.0 0-1.2 0-1.2
n 9 8 8 6 3 3 6 7 25 25 1 1
Definition of AAA Diagnostic techniques
1. Aortic maximum diameter ≥ 30mm US
2. Aortic AP diameter ≥ 30 mm US
3. Aortic maximum diameter ≥ 30 mm CT
4. Aortic AP diameter ≥30 mm CT
5. Aortic maximum diameter ≥ 1.5 × suprarenal aortic diameter CT
6. Aortic AP diameter ≥ 1.5 × suprarenal aortic diameter CT
7. Aortic maximum diameter ≥ 40 mm or infrarenal aortic diameter exceeding suprarenal aortic diameter by at least 0.5 cm CT
8. Aortic AP diameter ≥ 40 mm or infrarenal aortic diameter exceeding suprarenal aortic diameter by at least 0.5 cm CT
9. Aortic maximum diameter ≥ 1.5 × normal infrarenal aortic diameter US
10. Aortic AP diameter ≥ 1.5 × normal infrarenal aortic diameter US
11. Aortic maximum diameter ≥ 50 mm US
12. Aortic maximum diameter ≥ 50 mm CT
n, Number with AAAs.
those results could not be confirmed with CT (in one
woman, there were difficulties in getting a good imag-
ing because of obesity or excessive bowel gas), and one
woman was found to have an aortic diameter of 30
mm or more by means of CT but not by means of US.
2. Two AAAs with a maximum diameter exceeding at
least 50% of the suprarenal aortic diameter were found
in women. The prevalence in women, including the
woman who had undergone surgery, was 1.2% (2 +
1/256). The largest aorta found in women (infrarenal
diameter, 45 mm; suprarenal diameter, 35 mm) was
not an AAA according to this definition.
3. A maximum infrarenal diameter of 40 mm or more or
an infrarenal diameter exceeding the suprarenal aortic
diameter by at least 0.5 cm was seen in five women.
Including the woman who had already undergone
surgery, the prevalence was 2.3% (5 + 1/256).
4. When an AAA was defined as the maximum diameter
1.5 or more times normal infrarenal aortic diameter,
23 AAAs were found by means of the US scanning. Of
these 23 AAAs, 15 were less than 30 mm (the small-
est, 24 mm). Because our criterion for the CT evalua-
tion was a measurement of 28 mm or more by means
of US, most of these subjects were never examined
with CT. That gives a prevalence of 9.4% (23 +
1/256) for US.
Prevalences of AAA according to the different defini-
tions of AAA and different diagnostic techniques are
shown in Table II.
There was a statistically significant difference in diag-
nosing AAAs between definition 4 and the other defini-
tions (P < .001). The differences between measuring sites
(maximum or anteroposterior diameter) or techniques
(US or CT) were not significant.
Most (67%) AAAs (defined as maximum infrarenal
aortic diameter ≥ 30 mm) were found in women 70 years
or older. The prevalence in those 70 to 74 years was 4.8%
with US and 3.2% with CT. Prevalences of AAA in relation
to age are shown in Table III.
DISCUSSION
Necropsy reports provided the first information on
AAA epidemiology. From Malmö, Sweden, a prevalence of
4.7% in men and 1.2% in women who were 65 to 74 years
was reported8 (10,413 necropsies with a 70% necropsy
rate). Estimates of the prevalence of AAA can also be
obtained from screening surveys. The reported prevalence
of screening-detected AAA varies depending on the age
group screened, the attendance rate, the diagnostic
method used, and the criteria used to define an AAA.
Most authors never report how they deal with subjects
who have undergone surgery for AAA.9,10-19 A few
exclude them,20-24 and some include them25-27 in preva-
lence estimates. Holdsworth et al28 refer to “the true inci-
dence” when they are included. Whether they should be
included is an issue of importance because of the impact
on prevalence. When dealing with the total prevalence in
the population, subjects who have undergone surgery
should be included. In any case, they should be reported.
The infrarenal aortic diameter increases throughout
life.7 As expected, most of the AAAs were found in the
older group. Because age interval often varies between
studies, it is difficult to compare the results. We believe
that comparisons are facilitated when the prevalence is also
reported in 5- and 10-year intervals.
The population examined might not be representative
of the background population. Either the population sam-
ple is recruited in a nonrandomized way or the nonre-
sponders may constitute a selected group with a different
rate of AAA.29,30 The attendance rate should be high to
avoid selection bias. The attendance rate in this study was
91% for the US screening and 98% for the CT evaluation,
the highest ever reported. In earlier studies, the atten-
dance rates have been approximately 75% and seldom rose
above 80%.10-16,20-23,25,26,28,30-33
Visibility of the entire infrarenal aorta may be impos-
sible in obese persons and in subjects with excessive bowel
gas or periaortic disease. The reported visibility in earlier
studies is 97.3% to 99.9%,12,20,21,23,31 but is not reported
in most publications.10,11,13,14,16-19,22,24,26,27,32 In this
study, the visibility was 95.8% for US, and because we per-
formed a CT scan when US failed, adequate information
was obtained in 99.4%.
There is no gold standard for measuring aortic diame-
ter.34,35 In most published population studies, US has
been used as the screening instrument because it is practi-
cal and relatively inexpensive.36 However, measurements
of the aorta above the renal artery are not reliable, because
of low visibility and large variability.37,38 CT is insensitive
to the person’s habitus, provides more detailed anatomical
information, and gives access to the suprarenal aorta, but
it is more expensive and time-consuming. The interob-
server variability for US has been found to be 2.2 to 7.5
mm in AP diameters and even larger for transverse diame-
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Table III. Prevalences of AAA* in different age intervals 
65-69 y N 70-74 y N 65-74 y N 65-75 y N
Men US 12.3 106 22.0 123 17.5 229 16.9 248
Men CT 8.5 106 19.7 122 14.5 228 14.2 247
Women US 2.6 109 4.8 126 3.8 235 3.5 256
Women CT 2.6 109 3.2 126 3.0 235 3.1 256
*AAA was defined as a maximum diameter of 30 mm or more, including subjects who had undergone surgery AAA.
ters (2.8-15.5 mm).34-37,39,40 For CT, the reported inter-
observer variability is 3.2 to 4.3 mm for AP diameters34,35
and 7.0 mm for transverse diameters in normal aortas.35
Whether the AP diameter or the maximum diameter is
being referred to is not always mentioned.11,15-17,26,31,32
The maximum diameter12-14,17-19,25 is used more fre-
quently than the AP diameter.22,24,27 Because the variabil-
ity is greater for the transverse than for the AP diameter,
the diameter referred to should be described, although the
influence on prevalence was not statistically significant in
this study.
There is no general agreement on how to define an
AAA. Moher et al41 demonstrated how various definitions
strongly influence the reported prevalences of AAA, a
finding confirmed by means of this study.
In 1965, Steinberg et al42 established normal stan-
dards for abdominal aortic diameters. They concluded
that a diameter in excess of 30 mm was well above the
average for both sexes and was considered to be the divid-
ing line between ectasia and aneurysms.43 This was the
basis for the most accepted definition, described by
McGregor et al44 in 1975, which defined an AAA as a
maximum infrarenal aortic diameter of 30 mm or more.
Because it is widely used, there are several studies with
which to compare when this definition is chosen, and
there is no need to define the individuals according to age,
sex, and BSA to calculate the normal aortic diameter.
However, age, sex, and BSA must be taken into
account when one uses the definition proposed by the
International Society for Cardiovascular Surgery/Society
for Vascular Surgery Ad Hoc Committee,45 by means of
which an AAA is defined as a maximum infrarenal aortic
diameter that is at least 1.5 times larger than the expected
normal infrarenal aortic diameter. We have not found any
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prevalence study conducted on the basis of this definition.
An interesting finding in this study was that many women
were found to have an AAA with the International Society
for Cardiovascular Surgery/Society for Vascular Surgery
Ad Hoc Committee definition (the smallest AAA had a
diameter of only 24 mm). Several authors have clarified
that the diameter of the abdominal aorta depends on age,
sex, and BSA.7,46 With the use of the definition described
by McGregor et al,44 a small 65-year-old woman could
have twice the aortic diameter expected and still not be
classified as having an AAA.
Both Sterpetti et al47 (maximum infrarenal aortic diam-
eter that is 1.5 times or more larger than the suprarenal aor-
tic diameter) and Collin et al9 (maximum infrarenal aortic
diameter that is 40 mm or more or an infrarenal aortic
diameter exceeding the suprarenal aortic diameter by at
least 0.5 cm) relate the infrarenal aortic diameter to the
suprarenal aortic diameter. With these definitions, the
suprarenal aortic diameter must be measured, which can be
difficult with US.37,38 By using Sterpetti’s definition,47 we
found the lowest prevalence, and rather large infrarenal aor-
tas were considered to be non-aneurysmatic (for example,
one man who had an aortic diameter of 43 mm and one
woman who had an aortic diameter of 45 mm).
Collin’s definition9 is seldom used, but different vari-
ants can be found. One definition sometimes used is a
mixture of McGregor’s and Collin’s; by means of it, an
AAA is defined as a maximum infrarenal aortic diameter of
30 mm (sometimes 35 mm) or more or a bulging of the
infrarenal aorta. This definition is inexact, and compar-
isons are impossible.
The prevalence found in this study is the highest ever
reported (Table IV). Depending on which study is used as
a comparison, how the prevalence was calculated, and
Table IV. Prevalences in population-based US screening studies for AAA
Attendance Age
Prevalence (%)
Study Setting rate (%) range (y) N Definition of AAA Men Women
This study Sweden 91 65-75 505 ≥ 30 mm 16.9 3.5
(14.6)* (3.1)*
Bengtsson et al20 Sweden 75 74-74 364 ≥ 30 mm 8.5 —
Boll et al21 Netherlands 83 60-80 2,419 ≥ 30 mm 8.1 —
Collin et al9 UK 52 65-74 447 ≥ 30 mm† 4.2 —
Collin et al9 UK 52 65-74 447 ‡ 5.1 —
Holdsworth et al28 UK 78.5 65-79 628 ≥ 30 mm 6.7 —
Lederle et al23 USA 30 50-79 73,451 ≥ 30 mm 4.7 1.3
Lederle et al23 USA 30 50-79 73,451 § 2.4 0.6
Lindholt et al10 Denmark 75.9 65-73 3,344 ≥ 30 mm 4.2 —
Morris et al11 UK 75 65-79 1,061 ≥ 30 mm† 8.8 —
Scott et al12 UK 59 65-80 4,122 ≥ 30 mm 7.9 1.4
Simoni et al13 Italy 59 65-75 1,601 ≥ 30 mm 8.8 0.6
Smith et al31 UK 76 65-75 2,597 ≥ 30 mm 8.4 —
Ögren et al30 Sweden 81 74-74 343 ≥ 30 mm† 6.7 —
*Not including subjects undergoing surgery for AAA.
†Another AAA definition used in the original study. This frequency is calculated from the original paper.
‡Aortic maximum diameter ≥ 40 mm or infrarenal diameter exceeding suprarenal diameter by at least 0.5 cm.
§Ratio of infrarenal to suprarenal diameter ≥ 1.5.
which diagnostic technique was used, the prevalence in
this study is 1.3 to 4.0 times higher for men and 2.0 to 5.8
times higher for women. When CIs are compared, the
prevalence found in this study is significantly higher statis-
tically than that of any other report.9-13,30,20-23,28,31 The
frequency of large AAAs with diameters more than 50 mm
was also higher than in other reports (Table V).
AAAs are known to be associated with various dis-
eases, especially hypertension, myocardial ischemia,
chronic obstructive airway disease, carotid artery stenosis,
and intermittent claudication. Another known high-risk
group is male first-grade relatives. The highest prevalence
rates have been revealed by means of screening studies in
such high-risk populations.10,14-19,22,24-27,32,33 The preva-
lence rate found in this study is higher than, or identical
to, that reported in studies of high-risk populations, but in
some of those studies the median age was lower. The total
population of the Norsjö municipality can thus be consid-
ered to be at high risk for AAA. Because the attendance
rate was high and all AAAs were confirmed by means of
CT, the prevalence rate found in this study is reliable.
CONCLUSION
The highest prevalence of AAA ever reported, in a
population-based screening program, was found. The
prevalence rate highly depends on which definition of
AAA is used and the age of the investigated population.
During the comparison of different studies on AAA preva-
lence, detailed information on different aortic diameters
found should be included. Preferably, prevalences with dif-
ferent definitions and in different age intervals should be
presented (Table VI). On the basis of these findings, the
population of the Norsjö municipality is considered to be
at high-risk for AAAs. The cause of this high prevalence is
subject to further studies.
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Table VI. Criteria recommended on reporting 
population-based screening studies 
Number of individuals operated on for AAAs and whether they 
are included.
Prevalence in 5- and 10-year age intervals besides the total age 
interval investigated.
Attendance rate.
Visibility.
What diameter that was measured, preferably AP diameter.
Prevalence with as many of the four definitions described as data
permit.
Table V. Prevalence of large AAAs (≥ 50 mm) in population-based US screening studies
Study Setting Attendance rate (%) Age range (y) N Men Women
This study Sweden 91 65-75 505 4.8 0.4
(2.1)* (0)*
Bengtsson et al20 Sweden 75 74-74 364 2.2 —
Boll et al21 Netherlands 83 60-80 2,419 1.7 —
Collin et al9 UK 52 65-74 447 0.4 —
Holdsworth et al28 UK 78.5 65-79 628 1.6 —
Lederle et al23 USA 30 50-79 73,451 0.5 —
Scott et al12 UK 59 65-80 4,122 1.0 0.2
Ögren et al30 Sweden 81 74-74 343 2.0 —
*Not including subjects who had undergone surgery for AAA.
factors in a general population. Eur J Vasc Endovasc Surg 1995;10:
207-10.
14. Bengtsson H, Sonesson B, Länne T, Nilsson P, Solvig J, Loren I, et
al. Prevalence of abdominal aortic aneurysm in the offspring of
patients dying from aneurysm. Br J Surg 1992;79:1142-3.
15. Bengtsson H, Norrgård Ö, Ängquist KA, Ekberg O, Öberg L,
Bergqvist D. Ultrasonographic screening of the abdominal aorta
among siblings of patients with abdominal aortic aneurysm. Br J Surg
1989;76:589-91.
16. Pleumeeker HJCM, de Gruijl A, van Beek AJ, Hoes AW. Prevalence
of aortic aneurysm in men with a history of inguinal hernia repair. Br
J Surg 1999;86:1155-8.
17. Eisenberg MJ, Salvatore JG, Nelson BS. Screening for abdominal aor-
tic aneurysms during transthoracic echocardiography. Am Heart J
1995;130:109-15.
18. Nevelsteen A, Kim Y, Meersman A, Suy R. Routine screening for
unsuspected aortic aneurysms in patients after myocardial revascular-
ization: a prospective study. Acta Cardiol 1991;46:201-6.
19. Sowter MC, Lewis MH. Ultrasonographic screening for abdominal
aortic aneurysm in an urban community. Br J Surg 1994;81:472.
20. Bengtsson H, Bergqvist D, Ekberg O, Janzon L. A population based
screening of abdominal aortic aneurysm (AAA). Eur J Vasc Surg
1991;5:53-7.
21. Boll APM, Verbeek ALM, Van de Lisdonk EH, Van der Vliet. High
prevalence of abdominal aortic aneurysm in a primary care screening
programme. Br J Surg 1998;85:1090-4.
22. Adams DC, Tulloh BR, Galloway SW, Shaw E, Tulloh AJ, Poskitt KR.
Familial abdominal aortic aneurysm: prevalence and implications for
screening. Eur J Vasc Surg 1993;7:709-12.
23. Lederle FA, Johnson GR, Wilson SE, Chute EP, Littooy FN, Bandyk
D, et al for the Aneurysm Detection and Management (ADAM)
Veterans Affairs Cooperative Study Group. Prevalence and associa-
tions of abdominal aortic aneurysm detected through screening. Ann
Intern Med 1997;126:441-9.
24. McSweeney STR, O’Meara M, Alexander C, O’Malley MK, Powell
JT, Greenhalgh RM. High prevalence of unsuspected abdominal aor-
tic aneurysm in patients with confirmed symptomatic peripheral or
cerebral arterial disease. Br J Surg 1993;80:582-4.
25. Fitzgerald P, Ramsbottom D, Burke P, Grace P, McAnena O, Croke
DT, et al. Abdominal aortic aneurysm in the Irish population: a famil-
ial screening study. Br J Surg 1995;82:483-6.
26. Jaakkola P, Kuivaniemi H, Partanen K, Tromp G, Liljeström B,
Ryynänen M. Familial abdominal aortic aneurysm. Screening of 71
families. Eur J Surg 1996;162:611-7.
27. van Laarhoven CJHM, Borstlap ACW, van Berge Henegouwen DP,
Palmen FMLHG, Verpalen MCPJ, Schoemaker MC. Chronic
obstructive pulmonary disease and abdominal aortic aneurysms. Eur J
Vasc Surg 1993;7:386-90.
28. Holdsworth JD. Screening for abdominal aortic aneurysm in
Northumberland. Br J Surg 1994;81:710-2.
29. Janzon L, Hanson B, Isacsson SO, Lindell SE, Steen B. Factors influ-
encing participation in health surveys. Results from prospective popu-
lation study “Men born in 1914” in Malmö, Sweden. J Epidemiol
Community Health 1986;40:174-7.
30. Ögren M, Bengtsson H, Bergqvist D, Ekberg O, Hedblad B, Janzon
L. Prognosis in elderly men with screening-detected abdominal aortic
aneurysm. Eur J Vasc Endovasc Surg 1996;11:42-7.
31. Smith FCT, Grimshaw GM, Paterson IS, Sherman CP, Hamer JD.
JOURNAL OF VASCULAR SURGERY
Volume 34, Number 2 Wanhainen et al 235
Ultrasonographic screening for abdominal aortic aneurysm in an
urban community. Br J Surg 1993;80:1406-9.
32. Bengtsson H, Ekberg O, Aspelin P, Källerö S, Bergqvist D.
Ultrasound screening for abdominal aorta in patients with intermit-
tent claudication. Eur J Vasc Surg 1989;3:497-502.
33. Bengtsson H, Ekberg O, Aspelin P, Takolander R, Bergqvist D.
Abdominal aortic dilatation in patients operated on for carotid artery
stenosis. Acta Chir Scand 1988;154:441-5.
34. Lederle FA, Wilson SE, Johnson GR, et al. Variability in measurement
of abdominal aortic aneurysm. J Vasc Surg 1995;21:945-52.
35. Jaakkola P, Hippeläinen P, Farin P, Rytkönen H, Kainulainen S,
Partanen K. Interobserver variability in measuring the dimensions of
the abdominal aorta: comparison of ultrasound and computed tomog-
raphy. Eur J Vasc Endovasc Surg 1996;12:230-7.
36. Bengtsson H, Bergqvist D, Jendteg S, Lindgren B, Persson U.
Ultrasonographic screening for abdominal aortic aneurysm: analysis 
of surgical decisions for cost-effectiveness. World J Surg 1989;13:
266-71.
37. Ellis M, Powell JT, Greenhalgh RM. Limitation of ultrasonography in
surveillance of small abdominal aortic aneurysm. Br J Surg 1991;
78:614-6.
38. Gomes MN, Hakkal HG, Schellinger D. Ultrasonography and CT
scanning: a comparative study of abdominal aortic aneurysms.
Computed Tomography 1978;2:99-100.
39. Akkersdijk GJM, Puylaert JBCM, Coerkamp EG, De Vries AC.
Accuracy of ultrasonographic measurement of infrarenal abdominal
aortic aneurysm. Br J Surg 1994;81:376.
40. Singh K, Bønaa KH, Solberg S, Sørie DG, Bjørk L. Intra- and inter-
observer variability in ultrasound measurements of abdominal aortic
diameter. The Tromsø study. Eur J Vasc Endovasc Surg 1998;15:
497-504.
41. Moher D, Cole W, Hill G. Definition and management of abdominal
aortic aneurysms: results from a Canadian survey. Can J Surg
1994;37:29-32.
42. Steinberg CR, Archer M, Steinberg I. Measurement of the abdominal
aorta after intravenous aortography in health and arteriosclerotic
peripheral vascular disease. AJR Am J Roentgenol 1965;95:703.
43. Steinberg I, Stein HL. Arterosclerotic abdominal aortic aneurysms.
Report of 200 consecutive cases diagnosed by intravenous aortogra-
phy. JAMA 1966;195:1025.
44. McGregor JC, Pollock JG, Anton HC. The value of ultrasonography
in the diagnosis of abdominal aortic aneurysm. Scott Med J 1975;
20:133-7.
45. Johnston KW, Rutherford RB, Tilson MD, Shah DM, Hollier L,
Stanley JC. Suggested standards for reporting on arterial aneurysms.
J Vasc Surg 1991;13:452-8.
46. Pearce WH, Slaughter MS, LeMaire S, Salyapongse AN, Feinglass J,
McCarthy WJ, et al. Aortic diameter as a function of age, gender and
body surface area. Surgery 1993;114:691-7.
47. Sterpetti AV, Schultz RD, Feldhaus RJ, Cheng SE, Peetz DJ. Factors
influencing enlargement rate of small abdominal aortic aneurysms. J
Surg Res 1987;43:211-9.
48. Moher D, Cole CW, Hill GB. Epidemiology of abdominal aortic
aneurysm: the effect of differing definition. Eur J Vasc Surg 1992;
6:647-50.
Submitted Oct 25, 2000; accepted Jan 29, 2001.
